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ABSTRACT : 

PURPOSE: To suppress regrowth of a spontaneous oxide film of a material to 
be treated such as a semiconductor wafer. 

CONSTITUTION: A conveying stage 52 for conveying a wafer cassette 54 in or 
out of a gas chamber 51, a cleaner 6 for cleaning with hydrofluoric acid vapor, 
a heater 7 using an infrared ray lamp, and a wafer transferring mechanism 53 
are installed in the gas chamber 51. After the cassette 54 containing a wafer 
W before cleaning is conveyed into the stage 52, the chamber 51 is replaced 
with nitrogen gas via a gas inlet tube 51a and an exhaust tube 51b, the wafer W 
in the cassette 54 is delivered to the cleaner 6 by the mechanism 53, cleaned 
therein, heated by the heater 7, and residual by-product is removed. Then, the 
wafer W is conveyed into a film forming treatment furnace 1 through a spare 
chamber 4 of a nitrogen gas atmosphere. 
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' NOTICES * 

Japan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original precisely. 
!.**** shows the word which can not be translated. 
i.In the drawings, any words are not translated. 



XAIMS 



Claim(s)] 

Claim 1] While delivering the washed body before the washed body stowage for containing the washed body before 
vashing, the washing station for washing said washed body and removing the natural oxidation film of the front face, 
ind washing contained by said washed body stowage to a washing station The natural oxidation film stripper 
:haracterized by having arranged the transfer device for receiving the washed body [ finishing / washing ] from a 
vashing station in the gas chamber made into an inert gas ambient atmosphere. 

Claim 2] The natural oxidation film stripper according to claim 1 which established the heating means for heating th 
ront face of the washed body washed with the washing station in the gas chamber. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Industrial Application] This invention relates to a natural oxidation film stripper. 
0002] 

Description of the Prior Art] Generally, when a wafer reacts with the oxygen in air in processing of a semi-conducto 
vafer, the natural oxidation film is generated on a wafer front face, but this natural oxidation film needs to remove th 
latural oxidation film, before performing the next membrane formation, or to suppress that generation, in order to 
ncrease gate oxide and contact resistance. 

0003] For this reason, a wafer is immersed into drug solutions, such as fluoric acid, or carrier gas is blown into a fluo 
icid solution, and a fluoric acid steam is obtained, and this is contacted to a wafer, and he removes the natural oxidati 
ilm, and is trying to convey the wafer after washing processing for example, to a membrane formation processing 
itation in the former at a washing station. 

0004] By the way, when performing membrane formation processing under an elevated temperature, when loaded in 
)rocessing furnace, air will be involved in by the convection current in a furnace, as a result, a wafer and the oxygen 
tir will react under an elevated temperature, and generation of the natural oxidation film will be promoted. Then, in 
ecently, the field by the side of the lower part of a vertical mold processing furnace is made into an inert gas ambient 
itmosphere, for example, and performing loading and the unload to a wafer boat is also examined. 
0005] 

Problem(s) to be Solved by the Invention] Thus, though a wafer is washed beforehand, and the natural oxidation film 
emoved and growth of the natural oxidation film under an elevated temperature was suppressed at the time of memb 
brmation processing, while being conveyed from a washing station at a membrane formation processing station, the 
latural oxidation film re-grows, and the degree becomes still larger when making the wafer after washing stand by 
iccording to the difference of the timing of processing of each station further. 

0006] In this way, although it seldom considered as the problem in the former since the natural oxidation film which 
jrew was quite thin when it was compared with the natural oxidation film generated when a wafer is loaded into a 
>rocessing furnace In the phase where high integration of a semiconductor device is going to progress quickly, for 
;xample, DRAM is also going to attain the capacity beyond it further from 4M to 16M and 32M It is necessary to con 
he thickness of an oxide film more precisely, and to remove the excessive natural oxidation film also in the generate 
ime of the capacitor film etc., and to control also about the quite thin natural oxidation film under such a situation. 
0007] This invention is made by the basis of such a background and the purpose is in offering the natural oxidation f 
itripper which can suppress re-growth of the natural oxidation film as much as possible. 
0008] 

Means for Solving the Problem] A washed body stowage for this invention to contain the washed body before washi 
ind the washing station for washing said washed body and removing the natural oxidation film of the front face, Whi 
lelivering the washed body before washing contained by said washed body stowage to a washing station, it is 
;haracterized by having arranged the transfer device for receiving the washed body [ finishing / washing ] from a 
vashing station in the gas chamber made into an inert gas ambient atmosphere. 

0009] Moreover, you may make it this invention establish the heating means for heating the front face of the washed 
)ody washed with the washing station in a gas chamber. 
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0010] . 

Function] The inside of a gas chamber is released to atmospheric air, the blasting-fumes chamber which laid the was 
>ody into this is made into a sealing condition, inert gas is introduced, and it permutes by air. Although said washed 
>ody is delivered to a washing station according to a transfer device after that, it washes here and the washed body 
finishing / washing ] is taken out, you may make it once keep this in a gas chamber, or may make it carry in in the 
bllowing processor one by one. If the front face where the washed body was washed with the heating means after 
vashing is heated when it has the heating means, the by-product at the time of remaining washing can also be 
lecomposed thermally, and it can consider as a still cleaner surface state. 
0011] 

Example] The crossing top view showing the example which applied the natural oxidation film stripper which drawi 
, requires for the example of this invention to the membrane formation processing system, and drawing 2 are the vert 
:ection side elevations which met the A-A line. This membrane formation processing system The wafer attachment-a 
letachment room 2 for being located in the lower part side of the membrane formation processing furnace 1 of a verti 
nold, and this membrane formation processing furnace 1, and detaching and attaching a semi-conductor wafer to the 
vafer boat mentioned later, It has the wafer transfer room 3 airtightly combined with this wafer attachment-and- 
letachment room 2 through the gate valve Gl, the spare room 4 airtightly combined with this transfer room 3 through 
he gate valve G2, and the natural oxidation film stripper 5 concerning the example of this invention connected with t 
ipare room 4. 

0012] Said membrane formation processing furnace 1 consists of thei^cticjLCiintain£r_l 1 which forms the membra 
ormat ion processing field of a wafer in the i nterior, the heater 12 arranged so that the periphery of this reaction 
:6ntainer 1 1 may be surrounded, introduces raw gas in the reaction container 1 1, and performs membrane formation 
wocessing of CVD etc. 

0013] The wafer boat 23 which is laid in the boat elevator 22 which it goes up and down with a ball screw 21 etc., an 
his elevator 22, for example, can contain 99 wafers W is formed in said wafer attachment-and-detachment room 2. 
0014] The cage hula doubling device 32 for performing cage hula (orientation flat) doubling of the 1st transfer devic 
il which consists of a multi-joint arm with the degree of freedom of the upper and lower sides, rotation, and telescop 
notion, and a wafer is installed in said transfer room 3, and said transfer device 31 and the 2nd same transfer device 4 
ire installed also in said spare room 4. 

0015] Gas installation tubing and the exhaust pipe which are not illustrated are connected, and said wafer attachmen 
ind-detachment room 2, the wafer transfer room 3, and the spare room 4 are constituted here as a load lock chamber 
vhere inert gas ambient atmospheres, such as nitrogen gas, are acquired. 

0016] Said natural oxidation film stripper 5 is equipped with the gas chamber 51 for considering as an inert gas amb 
itmosphere, and the taking-out close stage 52 which is a wafer stowage, th e washing station 6 for a fluoric acid stea m 
emove the natural oxidationj ilm of the front face of a waf er, the 3rd transfer device 53 which consists of a multi-join 
irm of the same c onfiguration as said transfer devices 3 1 and 41, and a heatin g unit 7 are installed in this gas chambe 
il, 

0017] While gas installation tubing 51a and exhaust pipe 51b for introducing inert gas, for example, nitrogen gas, are 
>repared, the gate door D for holding between the exteriors (atmospheric-air ambient atmosphere) airtightly is formed 
:aid gas chamber 51. In addition, VI and V2 are bulbs. Two wafer cassettes 54 which contained the wafer which is th 
vashed body before washing of 25 sheets are carried in to said taking-out close stage 52 through the gate door D, and 
his cassette 54 is taken out outside through the back gate door D by which the wafer [ finishing / processing ] was 
eturned. 

001 8] It has the role which returns the wafer [ finishing / processing ] conveyed from said spare room 4 in said casse 
i4 while said 3rd transfer device 53 takes out the wafer before washing in the cassette 54 on the taking-out close stag 
52, delivers it to a washing station 6 and transfers the wafer after washing to a heating unit 7. 

0019] Said heating unit 7 equips a both-sides side with the taking-out inlet ports 71 and 72 of a wafer, respectively, a 
:hown in drawing 3 , it installs the wafer installation base 74 in the case 73 arranged so that the taking-out inlet port 7 
nay counter gate valve G3, and the infrared lamp 75 as a heating means is formed above this in the shape of 3 
:oncurrencies, and it is constituted so that the washed field of the wafer W on this installation base 74 may be heated 
iirther. Thus, since a wafer front face adheres to the by-product which uses moisture as a principal component when 
luoric acid washes a wafer with said washing station 6 so that it may mention later, the reason for having established 



i 



g eg b eb eg e e 



Page 3 



leating means is for decomposing a remaining by-product thermally. 

0020] Said washing station 6 is constituted as shown in drawing 4 , and then, it explains this washing station 6 in ful 
letail. 

0021] 8 is a processing tub and the depot 82 which stores 1 - 5% o f fluoric_a cid solution through the closing motion 
mlb 81 is arrang ed at the lower part s ide. 

0022] The head-lining section of said processing tub 8 is constituted by the lid 83 which goes up and down by the 
elevator style which is not illustrated, and seals and releases the processing tub 8, and the rotation shaft 832 which rot 
iround a vertical axis by the mechanical component 831 in the center section of this lid 83 is inserted into the treatme 
ub 8 through the magnetic seal section 833. Moreover, the maintenan ce board 84 which holds Wafer W by g rasping 
;uction or a grasping pawl is attachedjn the lower limit of s aid rotation shaft 832, 

0023] The exhaust port 85 opened andclosed by Shutter S" in order to suppress the diffusion to the exterior of the flu 
icid steam in the processing tub 8, when said lid 83 is opened is formed in said processing tub 8, and the outside of th 
;xhaust port 85 has negative pressure with the vacuum pump which is not illustrated. 

0024] The introductory hole 86 and exhaust hole 8 7of nitrogen gas are formed, respec tively, and when opening Shu 
> and exhausting the inside of the~processing tubX he is trying to permute gas by the side attachment wall of said lid 
ind the processing tub 8, while protecting the magnetic seal section 833 to a fluoric acid steam by carrying out 
conduction of the nitrogen gas through these installation hole 86 and an exhaust hole 87. 

0025] And after close a lid 83, making the inside of the processing tub 8 into a sealing condition, after in washing W 
N turning caudad the field which should etch Wafer W first and holding to the maintenance board 84, rotating the 
naintenance board 84 with Wafer W by the mechanical component 831 continuously, for example, reaching 500rpm, 
closing motion bulb 81 is opened. Thesteam of th e fluoric acid in a depot 82 is involved in the front fa ce of Wafer W 
l%jLndtiien atural oxidation film on the front face of Wafe r W is removed. After after etching termination opens 
Shutter S and permutes the gas lrfthe processing tub 8 to some extent, it raises a lid 83 to the location of the chain lin 
ind it is exchanged for the following wafer. 

0026] Next, an operation of an above-mentioned example is explained. First, two cassettes 54 contained 25 sheets ar 
carried in to the taking-out close stage 52 in the natural oxidation film stripper 5 through the gate door D from the 
ixterior, and nitrogen gas permutes the air in the gas chamber 5 1 for the wafer W before washing using blasting-fume 
nstallation tubing 51a and exhaust pipe 51b which closed the gate door D. 

0027] Subsequently, the wafer W before washing is taken out from the inside of a cassette 54 by the arm of the trans 
levice 53, and it is made to hold to the maintenance board 84 (to refer to drawing 4 ) of the chain-line location of a 
vashing station 6. Subsequently, the lid 83 of a washing station 6 is closed, as it already explained in full detail, wash 
)f a wafer is performed, the natural oxidation film on a wafer front face is removed, and a lid 83 is opened after that. 
0028] The wafer after washing is received from the maintenance board 84 by the arm of the transfer device 53 after a 
ippropriate time, and it lays in the installation base 74 (refer to drawing 3 ) of a heating unit 7. Then, the power of 50 
s impressed to an infrared lamp 75 on the whole, and thereby, a wafer is heated until a front face becomes near 70 
legree C. Although heating time is based on the clearance of Wafer W and an infrared lamp 75 etc., it is a 1 -minute 
ibout room, for example. However, once considering as a vacuum ambient atmosphere with the exhaust pipe which d 
lot illustrate the inside of the wafer attachment-and-detachment room 2, the wafer transfer room 3, and a spare room 
>y this time, from gas installation tubing which is not illustrated, nitrogen gas is introduced and it considers as a high 
litrogen-gas-atmosphere mind of an air cleanliness class with little moisture. And the gate valve G2 is closed and gat 
/alve G3 is opened, the wafer W on said installation base 74 is received according to the 2nd transfer device 41, and 
carries in in a spare room 4, after closing gate valve G3 after that, a gate valve G2 is opened, and it delivers to the cag 
mla doubling device 32. 

0029] Before cage hula doubling by the cage hula doubling device 32 is completed, the gate valve Gl is opened, and 
vafer W which cage hula doubling ended is delivered to the boat 23 in the wafer attachment-and-detachment room 2 
he arm of the 1st transfer device 3 1 . In addition, maintenance of the wafer by each arm of each such transfer devices 
U 5 and 53 is performed by the vacuum chuck etc. 

0030] On the other hand, after the 2nd transfer device 41 delivers a wafer to the cage hula doubling device 32, a gate 
/alve G2 is closed, gate valve G3 is opened, and it is made to prepare for carrying in of the following wafer. In this ca 
n order to stop that the gas in the gas chamber 51 enters the moisture which only permuted air and nitrogen gas in a 
ipare room 4 since it is the low inert gas ambient atmosphere of the Yoshinari ****** air cleanliness class, as for the 



i g eg b eb eg e e 



Page 4 



nside of the gas chamber 51 of the natural oxidation film stripper 5, it is desirable to open gate valve G3 just before 
rarrying in of a wafer. Such actuation is repeated and the wafer W of predetermined number of sheets is carried in the 
>oat 23 in the attachment-and-detachment room 2. 

003 1] A boat is loaded in the reaction container 1 1 in an elevator 22 after that, and Wafer W is located in a membran 
brmation processing field, for example, membrane formation processing of CVD etc. is performed. After membrane 
brmation processing is completed, a boat 23 is dropped in the attachment-and-detachment room 2, the gates Gl and 
ire opened, and the cage hula doubling device 32 is delivered for it to the 2nd transfer device 41 according to the 1st 
ransfer device 3 1 , using the wafer W on a boat 23 as a relay point. And a gate valve G2 is closed, gate valve G3 is 
)pened, the wafer concerned is delivered to the transfer device 53 by making the installation base 74 of a heating unit 
nto a relay point, and it returns in the original cassette 54. All wafers [ finishing / processing ] are returned in the 
>riginal cassette 54 by repeating such actuation successively. 

0032] According to such an example, since decomposition removal of the residual by-product at the time of washing 
;arried out by heat-treatment on the way while being introduced in a reaction container, without putting a wafer on an 
nert gas ambient atmosphere, and touching atmospheric air as it is, after the natural oxidation film is removed, 
nembrane formation processing is performed on the wafer front face of a very clean condition. 
0033] the field which can deform this invention above variously according to a system-wide layout , the timing of 
>rocessing of each station , etc. , for example , prepare taking out opening in the wafer transfer room 3 or a spare room 
1 , and you may make it take out a wafer [ finishing / processing ] outside through these , or can keep many wafer 
;assettes in the gas chamber 5 1 of the natural oxidation film stripper 5 may be secure . 

0034] When according to the experiment of this invention person it places into an inert gas ambient atmosphere after 
vashing a wafer Most re-growth of the natural oxidation film is not seen until dozens hours pass, but when it places i 
ur It is very effective to already keep many wafers after washing, when [ long ] time amount neglect is carried out un 
he epigenesis membrane process washed on account of the system is performed, since re-growth of the natural oxida 
ilm is seen after 1 - 2-hour progress in that of a potato. 

0035] Moreover, although the spare room 4 is formed in the above-mentioned example so that the inert gas in the low 
;as chamber 51 of an air cleanliness class may not enter in the wafer attachment-and-detachment room 2 of the high i 
;as ambient atmosphere of an air cleanliness class, or the wafer transfer room 3 , it is not necessary to necessarily form 
;pare room 4 in this invention. 

0036] And while constituting the gas chamber 51 from this invention movable again using an axle-pin rake etc.; that 
ittachment and detachment of gas installation tubing 51a and exhaust pipe 5 lb are free, then when there are two or m 
nembrane formation processing stations, sequential use can be carried out and it is convenient. Furthermore, a hot pi 
5tc. may be used as a heating means to heat the wafer after washing, without restricting to an infrared lamp. 
0037] And although the front face of a wafer will be in a very clean condition since the decomposition removal of th 
>y-product which remains on the wafer front face after washing can be carried out if such a heating means is used, in 
nvention, a heating means is not necessarily needed. 

0038] F urthermore, about a washing station, it may not be limited to using the steam of fluoric acid again, and you m 

>e the thing of the wet type using a drug solution. 

0039] 

Effect of the Invention] Since the washed body is placed into an inert gas ambient atmosphere according to invention 
:laim 1 as me ntioned above, without touching atmospheric air after the natural oxidation film is removed, re-growth o 
he natural oxi dation film is suppressed and, as a result, membrane formation processing can be performed on the clea 
rontface of the washed body. It can respond to high integration - it can follow, the thickness of gate oxide can be 
;ontrolled in a high precision to a semiconductor device, or necessary contact resistance can be obtained certainly. 
0040] Moreover, since according to invention of claim 2 the heating means is formed in the spare room and the by- 
>roduct which remains on the front face of the washed body after washing can be decomposed thermally, membrane 
brmation processing can be performed to a still cleaner front face. 



Translation done.] 
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